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2 Machinery Maintenance

Key Exercises Chapter 1

Answer These Question

1. Explain meanings of safety.
Answer The condition of being safe; freedom from danger, risk, or injury.

Freedom from danger, risk, or threat of harm, injury, or loss to personnel

and/or property, whether caused deliberately or by accident.

2. Explain 5 articles of safety rule in maintenance work.

Answer 1. Know and obey all general safety rules currently and read application

instructions.
2. Follow the safety rules. Wear cloth and personnel protective equipment.
3. Tag with machine when repairing or adjustment.
4. Do not leave machine in an unsafe condition.

5. Do not correct, modify, clean and repair while machine is running.

3. Explain 3 articles of harm caused by maintenance work.
Answer 1. Falls from height.
2. Lifting/moving equipment or materials.

3. Fall of heavy materials.
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4 Machinery Maintenance

4. Explain 5S activities (5 items of Sort).

Answer Seiri refers classification of unnecessary materials or unused materials take
away from the workplace, for example unused materials, not used, or is

not relevant to the work to be removed.

1. Remove unnecessary items and dispose of them properly.
2. Make easier work by eliminating obstacles.

3. Reduce chance of being disturbed with unnecessary items.
4. Prevent accumulation of unnecessary items.

5. Evaluate necessary items with regard to cost or other factors.

5. Explain 5S activities (5 items of Straighten).

Answers Seiton refers to the classification of items in good order. Easy to pick up
and fast convenience to operate. The sorted items into properly categories.
Placed on the shelves orderliness. Write the details clearly to find and

easier to use.

1. Arrange all necessary items in order so they can be easily picked for

use.

2. Prevent loss and waste of time.

3. Make it easy to find and pick up necessary items.
4. Ensure first—-come—first—served basis.

5. Make workflow smooth and easy.

6. Explain 5S activities (5 items of Shine).

Answer Seiso refers cleaning the workplace, plant and office without dust, their

dirty.
1. Clean your workplace completely.

2. Use cleaning as inspection.
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6 Machinery Maintenance

3. Prevent machinery and equipment from deterioration.
4. Keep workplace safe and easy to work.

5. Can also be translated as “sweep”.

7. Explain 5S activities (5 items of Standardize).
Answer Seiketsu refers creating first 3 standards, fixed and improved it.

1. Maintain high standards of housekeeping and workplace organization at

all times.
2. Maintain cleanliness and orderliness.
3. Maintain everything in order and according to its standard.

4. Everything in its right place.

8. Explain 5S activities (5 items of Sustain).

Answer Shitsuke refers to behave according to the rules of the organization to be

a habit.
1. To keep in working order.

2. Also translates as “do without being told”.
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8 Machinery Maintenance

Answer These Question

1. Explain meaning of Planned Maintenance.

Answer Planned Maintenance (PM) or Scheduled Maintenance is a scheduled
service for maintenance the equipment and facilities to ensure that duty
of the equipment and facilitiesis operating correctly and to avoid any

unscheduled breakdown and downtime.

2. What consist of maintenance system?
Answer Maintenance System consist of :
1. Stopping Failures

® Stopping failures completely is impossible but serves as a goal to

reach for
2. Preventing Failures

e Condition Based Maintenance activities

Preventive Maintenance activities

e Autonomous Maintenance

Process Improvement

® Precision Maintenance

Reliability Centered Maintenance

Early Equipment Management
3. Promptly Rectifying Failures

® Reactive Maintenance response and diagnosis
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10 Machinery Maintenance

3. Explain advantage and disadvantage of Planned Maintenance.
Answer Advantage of Planned Maintenace such as :
1. Easier planning of maintenance and ordering spares,
2. Costs are distributed more evenly,
3. No initial costs for instruments for supervision of equipment.
Disadvantage of Planned Maintenance such as :
1. More expensive due to more frequent parts change.

2. Requires training investment and ongoing labor costs.

4. Explain benefits of Planned Maintenance.
Answer Benefits of Planned Maintenance such as :

1. Simple Scheduling - Includes a step-by step wizard for quickly creating

Preventive Maintenance schedules

2. Easy Budgeting — Includes tracks total Preventive Maintenance cost by

building a component system
3. Save Money - Includes extend equipment life

4. Convenience - Includes access your PM schedules online anytime,

anywhere, from any computer

5. Explain characteristic of Planned Maintenance.
Answer Characteristic of Planned Maintenance such as :
1. Creates recurring maintenance schedules.

2. Automatically generates and assigns Preventive Maintenance work orders

with Work Order integration.
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12 Machinery Maintenance

3. Displays scheduled PM work on an interactive calendar for resource

scheduling.

4. Sends automatic email notifications each time you create a Preventive

Maintenance work order.

5. Displays estimated cost of materials and labor needed for upcoming PM
work and importance information about equipment, such as manufacturer,

model and serial numbers, service dates, and warranty.

6. Explain objective of Planned Maintenance.

Answer 1. Establish Preventive and Predictive Maintenance systems for equipment

and tooling
2. Natural life cycle of individual machine elements must be achieved
3. Correct operation
4. Correct set-up
5. Cleaning

6. Lubrication

7. Explain Planned Maintenance includes the 8 major activities which was in master

plan.
Answer 1. Guidance and support for the activities of Autonomous Maintenance
2. 4 Phase Activities of Planned Maintenance
3. Lubrication Management Activities
4. Preparing the Planned Maintenance Structure
5. Spare Part Management
6. Reduction Cost in Maintenance Activities
7. Upgrade and Improvement of Maintenance Skills

8. Achievement in Using Instrument for Predictive Maintenance
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14 Machinery Maintenance

8. Explain 6 steps in Planned Maintenance.
Answer 1. Equipment evaluation and recording present status.
2. Restore deterioration and improve weakness of equipment.
3. Building up information management system.

4. Prepare time based information system, select equipment, parts and

members and map out plan.

5. Prepare predictive maintenance system by introducing equipment

diagnostic techniques.

6. Evaluation of planned maintenance.

9. Fill in the given blank (Information management system).

Answer
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16 Machinery Maintenance

10. Explain evaluation of Planned Maintenance.
Answer 1. Maintenance Cost

2. 4M (Man, Material, Method and Machine) root cause analysis. Plant

performance improvement.

Evaluation is a systematic determination of a subject’s merit, worth and signifi-
cance, using criteria governed by a set of standards. It can assist an organization,
program, project and plan for help in decision-making; or to ascertain the degree of
achievement or value in regard to the aim and objectives and results of any action
that has been completed. The primary purpose of evaluation is to enable reflection

and assist in the identification of future change.
Evaluation Methodology
Evaluation Methodology consist of 4 steps as follows :

1. Define the parameters of the evaluation.

1. Determines the need for the evaluation.

2. Determines the use for the results of the evaluation.

3. Determines what should be reported and by whom.

4. Determines what the evaluator needs to report.

5. Chooses guidelines to follow to implement the evaluation.
2. Design the methods used for the evaluation.

1. Chooses criteria to use for the evaluation based on the guidelines in Step 1
(No.5)

2. Determines the evidence that will be collected for each chosen criterion.
3. Determines the sample that will be used, if appropriate.
4. Determines ways to collected the evidence.

5. Sets up plan to collect the evidence.
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18 Machinery Maintenance

3. Sets standard and collect evidence.

1. Determines standard together between production and maintenance

department.

2. Collected the evidence and set up standard.

4. Reports and make decision.
1. Evaluator reports the information in Step 1 (no. 4)
2. Check the quality against the standards set in Step 3 (No. 2)

3. Production and Maintenance Department make decision.

11. Explain main activities of Planned Maintenance.

Answer

Improvement of Equipment ——» MTBF Improvement of Maintenance ——» MTTR

12. Explain Unplanned Maintenance Job.

Answer Unplanned Maintenance Job is a maintenance carried out to no
predetermined plan.A common example of this type of maintenance is
machine break down while operating, by a wait for a mechanic to come

to repair it. This type of maintenance is a breakdown maintenance.
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20 Machinery Maintenance

13. Explain disadvantage of Unplanned Maintenance.
Answer Disadvantage of Unplanned Maintenance.
1. Cost to repair more than other maintenance.
2. Stop production.
3. Parts waiting time.
4. Waste time at work.

5. Delivery not on time.
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22 Machinery Maintenance

Answer These Question

1. Explain the meaning of deterioration.

Answer Deterioration is to diminish or impair in quality, character, or value. (The

Free Dictionary)

2. Explain caused deterioration of parts, equipment 6 articles.
Answer Before the delivery of such
1. Incomplete Design such as :
1. Non-rigid material, wear and easy fatigue.
2. Shapes are not suitable for production line.
2. Transport is improperly.

1. Moving was not correctly. Loading or tie was not properly. Machine was

impacted.

2. Incompletely packing caused parts of equipment damaged while moving

for transportation.
3. Installing the wrong way.
1. Ground leveling was not smooth.

2. Unbalance Machinery.
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24 Machinery Maintenance

After the delivery of such
4. Uses
1. Heavy used.
2. Misused.
5. The human error
1. Misunderstand use of the device.
2. Indiscretion.
3. Inexpert.
6. Improperly maintenance or lack of maintenance.
1. Lubrication.
® Used the wrong type of lubricants.
* No lubrication schedule.
e Lack of lubricants.
2. Wrong method repairing.
® Parts and spare parts replacement incorrect.
* Wrong removing.

* Wrong inspection.

3. Explain characteristic of deterioration 5 articles.
Answer 1. Deterioration by using, such as the lifetime of the parts, equipment.

2. The deterioration of the environment, such as weather conditions caused

faster deterioration.

3. Mechanical deterioration such as high tensile, resistance to abrasion,

etc.
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26 Machinery Maintenance

4. Chemical deterioration such as chemical reactive caused rust, corrosion,

5.

etc.

Physical deterioration such as outside structure of machinery, equipment,

deformation and broken, etc.

4. Explain preventive of deterioration 4 articles.

Answer 1.

Keep up equipment by cleaning, oiling, tightening and routine inspections

of equipment conditions, to avoid deterioration.

Operation of equipment correctly and properly adjustments during

operation and set up.
Recording data on breakdown and other malfunction.

Cooperation with the maintenance department for achievement study and

improvements.

5. Explain rectifying of deterioration 4 articles.

Answer 1.

2.
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Developing countermeasures for causes of deterioration of the

equipment.
Reporting on breakdowns and malfunctions and inaccurately.
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28 Machinery Maintenance

Answer These Question

1. Explain the meaning of the planning.

Answer Planning is the process by which elements you want to make it work
effectively determined in advance of the start time. Planning in maintenance

work different from production lines and the details of the following is.

1. Required of the maintenance work had more variable than the production

line.
2. Maintenance work had more variation in the maintenance department.

3. The maintenance plan needs to coordinate with several departments in
the organization, such as material, working, engineering and in many

situations which the cause of the delays and bottlenecks.

2. Explain the significance effective of planning for 3 articles.
Answer 1. Reduce the cost of maintenance.

2. Improve the useful of workers by reducing maintenance delays

can be prepared to improve coordination and supervision easier.

3. Improving the quality of maintenance work in the best way and the best

quality work and assignments the best labor for maintenance.
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30 Machinery Maintenance

3. Explain the purpose of the planning for 3 articles.

Answer 1. To useful from labor resource (get more work accomplished with fewer

people).

2. To establish an approach that over the long term will reduce reactive

maintenance.

3. To minimize the chaos and efficiency losses resulting from disconnects

with the production schedule, priority changes, emergency work.

4. Explain the four directions of the project.
Answer 1. Project Initiation

Project initiation and authorizes the project. It is made up of two
elements, the project charter and the preliminary scope statement. Project
charters act as a contract between parties and are necessary to document
and identify the business needs of the service required to satisfy all parties
involved.The preliminary scope statement defined lists, deliverables, driving

factors, resources, risks and stakeholders.
2. Project Planning

Project planning is sometimes the most importance component of project
management. Project planning is part of project management, which relates
to the use of schedules such as Gantt charts to plan and subsequently

report progress within the project environment.

Initially, the project scope is defined the appropriate methods for
completing the project are determined. Project planning is often used to
organize different areas of a project, including project plans, work loads
and the management of teams and individuals. The inputs of the project
planning phase include the project charter and the concept proposal. The
outputs of the project planning phase include the project requirements, the
project schedule, and the project management plan. The Project Planning
can be done manually. However, when managing several projects, it is

usually easier and faster to use project management software.
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32 Machinery Maintenance

3. Execution and Control

Execution and control of the project is the start of the project. Supervision
and control Quality and delivery is acceptable. Change management and
problem review and report. Although all expectations of the management
and control are important, but the primary focus is to deliver. For the

client, acceptable to the delivery of quality and service.

Depending on nature of the project. The project manager is responsible
for the monitoring project control, preparation of work schedules, the
beginning and end of the project, the real cost budget management and
the real resources, details and frequency of supervision should be set to

change during the project.
4. Project Close—out

To complete the project seems to be a step in a process that takes
when the operation is completed. However, it is important when all activity

was formal end and the product or service has completed successfully.

5. Explain the 7 principles of planning.

Answer 1. The principle of power creating an emotional or a desire to do not only

think in order to attain the highest achievement.

2. The principle of the creative urge and invite all to the concept of

creativity.
3. The principle of motivation by creating incentives for co-workers.
4. The principle of the priorities.
5. The principle of flexibility
6. The principle of selection of the most appropriate time.

7. The principle of teamwork

@_popon.indd 32 11/12/2015 12:08:32 PM



una 4 : d’lu’J’NLLNuLLs’\J::ﬁTﬂVf’I[ﬂi‘\?ﬂ’)ﬂl’aﬂﬁ”l?\? VIUTUASENTUR I VIUINATIULY (Planning and Preparing™) 33

3. f)’?‘ﬁ/?ﬁ’)ﬂtﬁ?gﬁ’ﬁﬁ?ll@&l

nmsusmsuazmuanlassmsifumsGudulasens msmiuguauaznis
MUAN AMWILAzMsENBLBaNsUlE Mmsdamsmsuasuudasuazmumiu
famuazsienu fvusianumevisimansesnsuimsuaamunuasd
ANNEAY wdyaniuvanda nmIdwney dwiugndudiduniseaniuns
sunaulusugunwIazNIT3NS

Fustjiudnsnuzasvlasins gianslasemsdeviufinsaudmiunmamiiu
gua mamuanlaTINs MIdavhmamaihnuy msBudunasiugalasims
ANl TuITTe MITANTFIUILUTZNNAL LAZUNEINTWENTTLITRTY
MeazBoauazAanudlunMsmAuguamsivua udswasuluszrislasems

4. msaylasvns

Walassmsanysalgmiowinfuduseulunszuiunis@vaziingu Wenms
v auanysal oens sy suduieddylafanssunnagnldiugasting
Wunens waswaiueivianmsuimanassaldagvanysnl

5. 0L 7 UANDAINTIN KU

AU 1. NaNIAINSETIIWAIN DTNV o AN TN a L SN AN TUNN9Yn
lailaheedn iipsjanioliiianadngmgean

2. vanwavANNANESNETIA Inenanszdunazidio Balinauiivuiaudo
Tumsasassd

3. nanzesmagelalasmaseivnazduliiugsisnamunnau

Y

4. VANIANMIIAANAUANNEIATY
5. anaNANNEANEU
6. MANTBINILRDNIANAINZENTTA

7. ianwavmMsyinuiuin

@_popon.indd 33 11/12/2015 12:08:32 PM



34 Machinery Maintenance

6. Explain the importance principle of planning for 5 articles.

Answer The main principle of planning of all project, which is applicable to all kinds

of work which requires planning.

1. Scope by considering what they need to succeed at a higher level of
thinking, what is the result or product to be delivered, for example, the

establishment of a new warehouse for work.

2. Created using a variety of tool for established work schedule, which

can be broken into small job.

3. Each qualifying delivering official. what characteristic that must be delivered

and everyone needs to understand the desired quality?

4. The duration and schedule of activities for the project and over can be

stopped by a period and a review of the partnership.

5. Connect activities such as work schedules, work schedules and activities

which are linked to the order of operation.

7. Explain the purpose of planning and scheduling of maintenance work for 3 articles.
Answer 1. Reduce the loss time of maintenance labor.
2. Optimization of working time, materials and equipment.

3. Maintain the device to work, which needs to produce in the form of

delivery, quality of products.
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36 Machinery Maintenance

8. Explain the meaning of maintenance planning strategic.

Answer Planning strategic is the process of maintaining strategic planning to
ensure the maintenance achieve its overall goals of the organization. The
dimensions of the administration, maintenance is identified by the organi-
zation and structure of work. The original structure of the organization is
divided into hierarchies, which causes the efficiency and effectiveness.

Organizing by new processes will be managed efficiently and effectively.

9. Explain the 4 stages of project planning.
Answer Step 1 : Project Goals

A project is successful when the needs of the stakeholders have been

met. A stakeholder is anybody directly, or indirectly impacted by the project.

As a first step, it is important to identify the stakeholders in your project.
It is not always easy to identify the stakeholders of a project, particularly

those impacted indirectly. Examples of stakeholders are :
1. The project sponsor.

2. The customer who receives the deliverables.

3. The project manager and project team.

4. The users of the project outputs.

Step 2 : Project Deliverables

Using the goals you have defined in step 1, create a list of things the
project needs to deliver in order to meet those goals. Specify when and

how each item must be delivered.
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38 Machinery Maintenance

Step 3 : Project Schedule

Create a list of tasks that need to be carried out for each deliverable

identified in step 2. For each task identify the following :

1. The amount of labor (hours or days) required to complete the task.
2. The resource who will carry out the task.

Step 4 : Supporting Plans

1. Human Resource Plan

Identify by name, the individuals and organizations with a leading role
in the project. Describe their roles and responsibilities on the project. Next,
describe the number and type of people needed to carry out the project.
Determine the resource detail of start dates, recruiting personnel to operate

the project. Create a check sheet for these information.
2. Communications Plan

Create a document showing who needs to be kept informed about
the project and how they will receive the information. The most common
mechanism is a weekly or monthly progress report, describing how the
project is performing, milestones achieved and work planned for the future

period.
3. Risk Management Plan

Risk management is an important part of project management. Although
it is important to identify as many risks to your project. The following

example is the risk that arises in such projects.

® Poor communication as a result of misunderstanding, quality prob-

lems and rework.
* Unexpected budget cuts.
® Unclear roles and responsibilities.
e Stakeholder needs change after the program has started.

e Stakeholders increasing demand after the project has started.
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40 Machinery Maintenance

10. Explain the purpose of the project schedule for 3 articles.

Answer 1. To determine the effect of a possible delay in the completion of

activities.
2. Control progress.

3. Do not cause problems in the allocation of resources over time.

11. Explain the meaning of PERT and CPM.

Answer PERT is a technique to evaluate and control the project, which is a tool to
manage the project. PERT Chart will help in analyzing the project with the
time required to achieve the completion of each task and takes a minimum

time for making a project successful throughout the project.

The critical path method (CPM) is a step-by-step technique for process
planning that defines critical and non-critical tasks with the goal of pre-
venting time—frame problems and process bottlenecks. The CPM is ideally

suited to projects consisting of numerous activities that complex manner.

12. Describe the project controlling for 6 articles.
Answer The project controlling consists of the following work.

1. Project strategy, planning and methods studies to optimize future

outcomes,
2. Scheduling including development, updating and maintenance,
3. Cost estimation, cost engineering/control and value engineering,
4. Risk management

5. Project management technique for measuring project performance and

progress in an objective manner.

6. Document management
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42 Machinery Maintenance

13. Describe the type of stock in maintenance work.
Answer Stock in maintenance can be divided into three types of.

1. Spare parts or special parts to be used to install or operate the
machinery or equipment. These parts or spare parts should be used as
a genuine manufacturer such as machine frame and valves, worm gears,

piston rings and cylinder rod etc.

2. Parts or spare parts that are standard features as standard such as

bearings, O-ring roller chain rolling and V_belt etc.

3. Parts or spare parts that are sold such as sheet metal, cast iron, bolt,

nut, pipe, cleaning products, adhesives, and lubricants etc.

14. Describe the level of stock in the company based on anything.
Answer The level of stock in the company based on the following.
1. Number of machinery or equipment
2. The delay in the process, order spare parts or parts.

3. The period of waiting for spare parts or parts.

15. Explain what regard to spare parts or parts for maintenance for 5 articles.

Answer The stocks of spare parts or parts used for maintenance consider the

following.

1. Study the components of machinery and equipment.

2. Determine the spare parts or parts to stock.

3. Analysis of spare parts or parts required to plan for the future.

4. Schedule the data collection used spare parts or parts of the past to

predict the future trends.

5. Study the delivery of spare parts or parts for the delay and the price

per unit.
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44 Machinery Maintenance

16. Explain the meaning of the sketching.

Answer Sketching is a design represents roughly and quickly without a lot of details
such as sketched a rough job in order to rapid understand. Sketches for a
maintenance job used for drawing a piece of equipment or machinery parts
that are damaged or sketches of the various components to understand the
disassembly by could be protect the forgotten step disassembly. In case

of any parts or equipment which did have drawing from the manufacturer.

17. Explain the principle of sketching for maintenance for 3 articles.
Answer 1. Remove or replace worn parts to clean.

2. Sketches of the various components were measured with

instrumentation.

3. Sketches and dimension in order to manufacture the parts that wear

out.
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46 Machinery Maintenance

Key Exercises Chapter 5

Answer These Question

1. Bearing means.

Answer Bearing as show in Figure 5.1 is the basic component of the machinery
which limits movement in relation to each other and reduce friction between
moving parts to move to the complete such as movement of the shaft
in the bearing which help the shaft move or rotate freely without friction

between the shaft and bearings.

2. What is the process of assembling a deep groove ball bearing on a shaft.
Answer 1. Clean the shaft and bearing required to assembly.

2. Check and prepare the surface of the shoulder of the shaft which
support bearing.

3. Determine the size of the shaft with outside micrometer.
4. Inspection the size of the bearing with inside micrometer.

5. Inspection the shoulder of the shaft which support bearing with shoulder
gage.
6. Paint thin oil to the shaft for bearing assembly to the shaft.

7. Assembly small bearing to the shaft by placing a cap sleeve on the

inner ring

3. Explain repair bearings level 3.
Answer Service Level 3, which has the following steps.
1. Clean bearings throughout.

2. Remove the bearings and check all parts. Detailed records of the bearing.
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48 Machinery Maintenance

3. Grinding the outer and inner ring until the skin of outer and inner ring is

smoothed.

4. Polish the other surface as best as possible without removing other

parts out.
5. Testing magnetism and inspection the outer and inner ring.

6. Replacement new bearings, depending on the amount of polishing off

the bearings raceway.
7. Grinding ball bearing to size as needed.
8. Test magnetism and check the size of a ball bearings.
9. Bearing assembly and clearance check.

10. Packaging

4. Explain the step of removing the large bearing.
Answer 1. Check the manual of the machinery deal with steps of disassembly.
2. Study feature of the bearing to remove.

3. Provide tools and equipment needed to remove the large bearings,
such as how to remove the bearings with oil injection. Used hydraulics
equipments. Or to use a special equipments for heating bearings, and

SO on.

5. Describe the meaning of the coupling.

Answer Coupling is a device used to connect the two ends of the axle shaft, with
the aim to transmission. The main purpose of the coupling is to connect

two rotation pieces with tolerate some misalignment.

6. Describe the process of assembling a rigid coupling.

Answer 1. Before coupling assembly. Check out all the parts ready for assembly

by cleaning and removing substances to prevent corrosion or grease.
2. Clean axles and other components and painted with light oil.

3. Put the coupling and slide the coupling to the end of the both shaft.
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4. Gently screwing bolts and check the alignment of the two coupling.

5. Gradually tightening screw by screw in the opposite direction, such as
screwing the north and south. And screw the east and west. By gradually

tightening the screws and may use a torque wrench.

6. Check the tightening screws.

7. What is the meaning of the belt.

Answer Belt is a transmission device that help to transfer power from the
transmission drive to the transmission follower. The belt has many types,

but the most widely used is the V-belt.

8. Describe three characteristics of the belt change speed 3 articles.
Answer 1. The change of speed with constant speed ratio or 1 : 1.
2. The change of speed at which the ratio of the increased speed.

3. The change of speed at which the ratio of the decreased speed.

9. Describe the step of assembling V-belt.

Answer 1. Adjust the wheel or drive pulley or follower pulleys on the distance
between the center of the wheel or drive pulley or follower pulleys can
be placed on the shortening until put the V-belt on the wheels or the

drive pulley groove with follower pulley groove without using force.

2. Adjust the tension of the V-belt by sliding wheel or drive pulley away

from the follower pulley and tighten nut for sliding out the motor.
3. Measure the belt tension by checking the belt manufacturer manual.

4. Find the middle belt between the wheel and drive belts or pulleys Pulley

based.
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10.

11.

12.
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Machinery Maintenance

5. Pull the belt line up or down to see the tension of the belt. By observing
the elastic and elastic belts typically about 2 percent of the belt length.
The test used to adjust the spring tension on the spring test must be

read in the acceptable range.

Describe the step of removing the V-belt.

Answer 1. Loosen the screws that secure the motor knots. Wheel belt pulley drive

them loose.

2. Pull the belt out of the V-belt Pulley wheel with drive belts or pulleys

on.
3. Clean the belt or pulley wheel drive with the pulley.

4. Check the belt or grooved pulley wheel drive pulleys with gauge groove

pulley.

5. Bring the new V-belt for assembly following the steps of the V-belt

assembly.

Explain the meaning of the chain drive.

Answer Chain drive a device used in the transmission of which does not slip
like a belt because there is a sprocket is a drive and follower device of

transmission such as chain drive in bicycle, motorcycles etc.

Describe the step of the chain drive assembly.
Answer 1. Check the safety precautions before dismantling the chain.

2. Check the chain had to sit in the position relate to sprocket or not. If

need be marked
3. Loosen the idle gear.

4. Remove the clips lock chain with pliers. Remove the plate link from the

axis pin and pull the pin out of the bush.
5. Assembly the chain by put the chain on the sprocket.

6. Observation the marked. Assembly the chain to the marked.
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7. Grasp both ends of the chain. Assembly pin in bush of the chain.
8. Insert the link plate of the chain connected to pin.

9. Put the spring clip to lock pin by using pliers to press it into the correct

position.

13. Explain the chain drive maintenance.
Answer 1. Lubricate the drive chain is operating conditions.
2. The chains are used with a high speed should be more lubricated
3. The drive chain must be cleaned regularly.
4. Lubricate the drive chain using a brush and oil cans.

5. If the automatic lubrication system lubricates the pump, check the

lubrication oil, lubrication pipeline.

14. Explain the meaning of the gear drive.

Answer Gear drive is used to transmit power from one shaft to another shaft.
The system consists of a gear sets, or multiple gear sets, depend on the
design. And gear must be installed on the shaft and should be in the
house covered with lubricants. Most of the gear used to reduce speed
but can increase the torque to the axle. Some types of gear drive used to

increase speed and so on.

15. Describe the type and function of the gear.

Answer 1. Spur gear has a straight gear teeth and is the simplest type is characterized
by a cylinder or a plate with teeth around the edge. Spur gear can

meshed with assembly on the shaft is parallel.

2. Helical gear was tilt angle teeth is different with spur gear. The
transmission between the shaft, the shaft is parallel or cross perpendicular
to each another. Helical gear designed for the purpose of undertaking

the more work and the results of running more smooth.
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16.

17.

18.
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Machinery Maintenance

3. Bevel gear used to transmission power between two shafts intersect at

right angles.

4. Worm gear crossing s as Figure 5.16 contains the worm gears and worm
shaft. And the worm shaft used to transmission at the crossing shafts
and at right angles to reduce the speed ratio. And are used in pumps,

index of milling machines, lifting equipment, and so on.

Explain the meaning of the backlash.

Answer Backlash is the difference in the width of the gap of gear teeth and the
gap of the mesh of the gear teeth. By measuring the tight spot of the
meshing. Backlash is necessary for the functioning of the gear properly and
successfully, and vary according to the size of a gearteeth and working
conditions. Gears typically have certainly backlash, when assembled
correctly together. Backlash too much or too little will result in a lot
of wear and gear damage. The backlash is crucial for the correct gear

assembly process.

Describe the point to be careful in gear assembling.

Answer 1. The shape of the helical gear was a cone therefore the thrust force at

axle was happened.

2. If helical gear assembly on the shaft away from the bearing will cause
a bending of the shaft assembly. Therefore assembly or installation

helical gear close to the bearing as much as possible.

3. Because the working of the helical gear will cause the loosening of the

helical gear Need to secure it with screws or wedges.

4. When assembling the correct helical gear are shown in Figure 4.21
appears gear contact between the two gear in the middle of the side

and surface center of a both wide.

Explain how to maintain the gear.

Answer 1. Visually gear inspection for wear of gear teeth, which can be broken or

chipped.

11/12/2015 12:08:33 PM



unil 5 : viudndvgnsal viugenrgy viudavhduaunauny aendsuduaiu (Equipment Installation®) 57

q

3. Wavapnepnldaviavsswioman 2 wanfivhansiniu Taevldagih
N4 90 BYAN

4. \Wlpwvusu Ysznausie iawiusu wazunuindzaviuauldaeiaiinan
dafufummnieandansiuanudiay uasimahldlunuesoet
WiivreueIaein wazguniainsen udu

16. WDBFUIUANNANUDDITEHZWT

aau szpzwiAe Anuuandsiuanunvzesiuiiosuazdovinvoasiuiliosly
mspuiusasiiuies Tasvhmyiafigefiuiuiigaoosnssuiu ssaznsiiu
dvfiTifudmiumahausesifiesiigndasuazifiunadise uazusiasy
Tumuzuavasiluiiaanazanizmaiey WevlaeilUasfiscasnsd
winewileyszneustihvgndavdndisiu suswdinnifuluvdetiosfiuliay
auwaliiindey msfnuseannuazileoviiemsld miﬁy’\ﬁzﬂ:w%slﬁgnﬁm
dudvddysmszesnssuiunsdszneuiioy

17. vwanyafidovszivlumsvszneuileudag

aay 1. sunsvzeviiavdsiidnsusidunsinmisininzastiuaziinusonansu
Alnuwan

2. filevdevtsznavaguumanivivanuudvaziiiianisldsesosinal
fidsznay wnzasiludevdsznauniafinavilavaonssnindiuuudeln
W nfigawihitazyi la

3. wzimaiuzeiaudsvesiliiiansnainaaeszeviiley
panaanIvaavihnsdaliuiudiedn vinang WHudu

4. \favsznauiflavidavgnaey azUsngnisannassrinilleeivansluiy
ATINANIDIAUTILASAUEINANYBIRITNIUNTEDY

18. uadueBmMsthgesneley

aau 1. asedauavAlsananiiagnsdsadnniaaeesiiulilavieenaunniin
waniu

@_popon.indd 57 11/12/2015 12:08:33 PM



58 Machinery Maintenance

2. Visually gear inspection to see the condition of the lubricants or level

of the lubricants.
3. Inspection the drive shaft bearings of the gear drive and follower gears.
4. Check the alignment of the drive gear and follower gear.

5. Check the backlash.

19. Describe the meaning of mechanical seals.

Answer Mechanical seals are devices that assist in the joints or mechanical
mechanism to prevent such leakage of fluid in the pipe valve assembly

sewage system. The work consists of water pipes, etc.

20. Explain the meaning of Sealants.

Answer Sealant is the material used to block the passage of gas or the like, or
joints and mechanical seal type. Seal Island may look soft elastic solid,
permanent or not permanent. And adhesion properties in order to prevent

the secession of a sealing material.

21. Explain the meaning of the gasket.

Answer Gaskets, mechanical seals, one of which is used to fill the space between
two surfaces, such as cylinder head gasket car is generally used to prevent

leakage of liquids or gases under pressure and so on.

22. Describe the step of gasket assembling to a pipe.
Answer 1. Inspection joint surface to clean without broken.
2. Bolts and studs must be clean.
3. Put the bolt on one side of the flange to install the gasket.

4. In case of the big flange and heavy to lift used hoist or crane to lift the

flange by placing the flange and put the four bolts by 90 degrees.
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60 Machinery Maintenance

5. Insert the bolts and assembly firmly and continuously.

6. For the high temperature. Chasing a screw every 24 hours and 1 week.

23. Describe how to maintenance mechanical seals.
Answer 1. Check the smooth surface and the use of proper lubricants.
2. Clearance of the seal must be correct with manufacturer.

3. Check the correct workload with the use of the seal.

24. Describe safety precautions for the maintenance of mechanical power transmission

equipment.

Answer 1. Wear the personal protective equipment such as protective clothing,

safety goggles, safety shoes and when necessary safety gloves.
2. Guards must be provided to cover the moving parts of mechanical drives

3. Before starting to work on a mechanical drive, inspected the condition of
machine. Let your fellow workers know that you are — or will be —

working on it.

4. Never strain yourself by lifting or moving mechanical parts that are too

heavy. Useproper lifting devices for handling heavy parts.

5. Before starting a test-run should be clean up the workplace and remove

all tools, floor etc.

25. Preparation of replacement parts, Removal parts can do with what types of machines.
Answer 1. Preparing replacement parts made by turning.
2. Preparing replacement parts made by shaper.
3. Prepare replacement parts by milling.
4. Prepare replacement parts made by drilling and boring.
5. Prepare replacement parts by grinding.

6. Prepare replacement parts by electric or gas welding.
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62 Machinery Maintenance

Key Exercises Chapter 6

Answer These Question

1. Explain how to reduce rework.

Answer Method of rework such as analysis of the failure of the machine,
scheduling of maintenance, actual maintenance, preventive maintenance,
and scheduling and actual maintenance of the lubrication clean, monitoring
and tightening, to consider all the information needed to analyze the source
of the information, communication, mistaken in scheduling maintenance or

actual maintenance delay caused breakdown for the machine.

2. Can Maintenance planning identify problem?

Answer Planning of machinery maintenance Planning of machinery maintenance is
identify problems by evaluate all machinery to determine priority & criticality
of the maintenance. Planning of machinery maintenance is conduct for

determines, provides and maintain machinery needs to achieve.

Planning of machinery maintenance is conduct for determines, provides
and maintain machinery needs to achieve conformity to infrastructure
management requirements. All the process machinery & supporting tools
and its test are provided to complete the required standard for the main-
tenance, A periodic maintenance plan is order to ensure the machinery
maintenance & operations of all machinery, services, Cleaning lubrication
inspection tightening should conduct and replacement process are

considered for the planning of machinery maintenance.
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64 Machinery Maintenance

3. Maintenance planning leads to what activity.

Answer Proper planning will helps to techniques and efficiently and improvement.
Planning functions are used the machinery standards to set up properly by
manage its machinery planning in plan manner. Planning of the machinery
maintenance are conduct and scheduled monthly/half yearly or annual
maintenance as per machinery setup in the plant, planning team are
conducting the schedules to drawn up of maintenance plan to effective
implementation. Requirements of the purchasing of spare parts, tools and
other materials are pre defined as per schedules for the maintenance.
Proper planning improves machinery efficiency and as per planning records
is kept machinery preventive actions. See below picture of machinery

maintenance planning report.

4. Describe the basic needs of some of machine maintenance planning which to

management 4 items.
Answer 1. Machinery Identification/Previous records
2. Machinery Categories/Criticality/Priority

3. Cleaning, lubrication, inspection, tightening/preventive maintenance

records

4. Machine substitute/availability — production Schedules & volume

5. Explain sample power system safety 5 items.

Answer 1. Power system emergency shutdown switch/circuit breakers is availability

or not?
2. Guards on each rotating parts, nip points and others unsafe identified?

3. Sufficient amount of oiling and grease are used in power system? Is
there oil leak from any components? Excessive oil spillage in power

system control system?
4. Proper ventilation at operational & controlling system?

5. Engineers, Technicians, Wiremen, Mechanics, helpers are trained to all

controlling/operational controlling/power system?
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Machinery Maintenance

6. Explain maintenance record data of which have detailed 5 items.

@_popo.indd 66

Answer

Maintenance record format having all the concern details as following :

1.

2.

Machine name

Machine/Equipment type
Identification number of the machine
Name of manufacturer & Date

Acceptable criteria of the machine which is perform its task accurately.
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